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Illinois’ Cook County Highway Department has in use a new 
highway striper that can do just about everything but paint 
pictures on the pavement. Equipped with many features for 
convenience and speed of operation, it can do all the striping 
on a three or four-lane expressway at one pass. The assembly 
consists of a truck with large paint storage tanks, air com- 
pressor and pump, and a tractor that carries four paint guns 
and three mechanical dispensers of glass beads for night time 
reflectivity. It even has a two-way intercom making it pos- 
sible for the truck driver to warn the trailer operator of any 
change coming up in the road pattern or to pass any other 
information back and forth. 


Now in its third month of publication 
and on press for a second printing is the 
new Asphalt Institute manual, Mix Design 
Methods for Hot-Mix Asphalt Paving 
(Manual Series No. 2). This 168-page book 
contains authoritative information and in- 
struction on the design of mixes by the 
Marshall, Hveem, Hubbard-Field, and 
Smith Triaxial Methods. It also includes 
sections on required testing equipment, 
preparation of specimens, test procedure 
and interpretation of test data for each 
of the mix-design methods, as well as 
other useful information. Inquire about it 
at your nearest Asphalt Institute office. 


Baltimore's extensive street resurfacing program is still 
rolling along at the rate of 100 miles of new asphalt 
pavement a year. It all started eight years ago when the 
city decided it needed to refurbish its old streets to ac- 
commodate increased traffic and help relieve congestion. 
To date over 1,000 miles have been modernized, all with 
smooth, durable asphalt surfacing. 


The eyes and ears of the student-instructor team is another facet 
of the public information program of the Asphalt Industry of 
Oklahoma. Still in its first year of active public relations to 
further the use of petroleum asphalt, emphasis was recently di- 
rected toward civil engineering students on the campus of Okla- 
homa A & M college, Stillwater, Oklahoma. The association pointed 
up the exact and scientific engineering on the recently completed 

Turner Turnpike 
and the new Will 
Rogers Turnpike 
now under construc- 
tion in Nort 
Oklahoma. The 

is composed of mem- 
bers of the state's 
Asphalt Refiners and 
Asphaltic Concrete 
Hot Mix Associa- 
tions. 


Do you know that asphalt is one of our most versatile products— 
that this inherent characteristic—versatility—permits engineers to 
build many different kinds of asphalt pavements for all kinds of 
roads? The narrow asphalt road out in the country and the 
quiet suburban street, though they provide excellent low-cost 
service for light traffic, have surfaces far different from the heavy- 
duty asphalt pavements that carry the heaviest traffic on our 
main roads. Remember, asphalt is recognized as the most economical 
high-utility surface for light-traffic roads. Remember, too, that 


ASPHALT PAVES OUR FINEST HIGHWAYS 








RECORD TRAFFIC CARRIED ON ASPHALT-PAVED 
WEW JERSEY TURNPIKE 
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potos: U. S. Bureau of Public Roads 
The country school bus makes its morning rounds, 
transporting farm children safely over a durable, low 
cost asphalt pavement. State Route 9, West Virginia. 


Top: State Route 10 in Mineral County, 
Nevada, was bumpy, dusty and muddy be- 
fore improvement in 1953. Bottom: A 
road-mix surface using slow-curing cutback 
asphalt gives the road a new lease on life. 


Photos: Nevada State Highway Dept 
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Rural America: the asphalt road has taken it out of the mud and dust. All- 
weather secondary roads like this one | Vermont have ended the isolated 
lives of millions of farmers, affording|them smooth travel in all weather. 


ASPHALT 
got ’em out of the mu 
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An economical, thin asphaltic surfacing over a well-drained foundation provides 
a fine light-traffic road lasting many years without maintenance. Repairs, 
when needed, cost little. County Road 308, Frederick County, Maryland. 


O one has benefited more from our system of paved 
\ roads nor taken a keener interest in plans for an 
improved network than the American farmer. His interest em- 
braces not just the lane that passes his iront gate but extends 
to all roads—primary, secondary and urban—along which the 
millions of trucks that transport his goods to the consumer 
must roll. And these trucks require smooth, durable paved 
roads for safe, efficient, economical operation. 

But though all roads lead to market, the farmer's chief con- 
cern is with the condition of the local rural road that serves 
his farm and community: the road that carries his produce- 
filled trucks from his farm to initial market—the road that 
means the difference between isolation or an active social exist- 
ence for him and his family. 

America’s farm families were a remote community before 
the advent of the motor vehicle and the roads it helped to 
develop. Confined to his home and fields for days and 
weeks on end, often seeing only his nearest neighbor, the 
farmer led a hard, lonely life. His children, if unable to walk 
to school, didn't go at all. The trip to market by horse and 
wagon over rutted dirt roads that became quagmires in the 
rain and bred clouds of dust in dry weather was arduously 
slow. He lived virtually apart from the affairs of the outside 
world, held in isolation by an almost total lack of communica- 
tions. 


THINGS ARE DIFFERENT TODAY 


Today this situation is almost completely changed. The 
farmer is now a leading businessman dealing in a vast and 
far-flung market. His community is a unified one that has an 
important voice in the affairs of the entire country. He has 
easy access to his neighbors and to town. He receives mail 
regularly as well as reasonably prompt medical attention at 
home in emergencies. His children are educated and go to 
school regularly by bus. 

The motor vehicle, of course, has had an all-important hand 
in bringing about this remarkable change in the farmer's way 
of life 
all-weather roads on which to be driven efficiently and eco- 
nomically. Fundamentally, then, it is the paved road—the 
asphalt road—that has brought millions of farmers out of the 
mud and dust, enabled them to get their trucks safely and 
speedily to market, their children to school, and their families 


But the automobile and truck require hard-surfaced, 


into an active community life, permitting them the full benefits 
of American prosperity, progress and society. 

Economical asphalt construction has always been the only 
practical method for providing a paved, all-weather surface for 


rural secondary roads. Because such roads may be required to 


carry only a few hundred cars and trucks a day—and there 
are many which see much less use—a low-cost pavement is 
essential. Yet it must be a type of surfacing which will be 
passable in all seasons and will carry traffic for many years. 
Maintenance, too, must necessarily be low and rapidly and 
easily accomplished. 


ASPHALT MEETS REQUIREMENTS 


The asphalt road, roadbuilders and farmers know, meets all 
these requirements both in quality and performance. Many 
secondary and farm-to-market road pavements are constructed 
by the economical mixed-in-place method whereby, after grad- 
ing, draining, and compacting the foundation, liquid asphalt 
and locally available aggregates are mixed and bladed directly 
on the road and then smoothed and compacted. Often, a very 
lightly traveled road will need only an application of asphaltic 
road oil as a dust palliative. Still another method is to “‘treat’’ 
the road’s foundation with liquid asphaltic materials and then 
‘seal’’ it with a layer of finely crushed aggregate. 

With the growth of motor vehicle production and travel, 
many miles of these low-cost rural roads have been widened 
and improved to take the extra burden of greatly increased 
traffic. Often such traffic has demanded the construction of a 
heavy-duty pavement of hot, plant-mixed asphalt. When this 
is the case, engineers make full use of the former pavement, 
which bonds tightly to the new and provides a better, stronger 
road than one built on an entirely new location. Full con- 
servation of the values of an existing asphalt road through 
stage construction is a special advantage recognized by farmers 
and road authorities. 


THERE’S MORE TO BE DONE 


Although asphalt has made an inestimable contribution to 
the prosperity and welfare of the agricultural community, there 
still remain over two million miles of unpaved roads in the 
U.S. Nearly all of this mileage is rural, and a great percentage 
of it serves thousands of farms—inadequately. Much has been 
done by local, state and federal authorities to put these roads 
in all-weather condition. The Asphalt Institute and the Amer- 
ican Farm Bureau Federation cooperated in a successful cam- 
paign in the 1930's to get more farmers out of the mud and 
onto hard-surfaced roads. Similar programs are now being 
devised and are carried out by other agencies. 

In these plans for vitally needed rural road improvements 
asphalt is destined to play as dominant a role as it has in the 
past. For paving primary roads and superhighways or surfacing 
lightly traveled secondary and farm-to-market roads, versatile 


asphalt construction has long prov ed to be the best. 





ASPHALT got ‘em out of the mud 


The QuARTERLY is indebted to Mr. William F. 
Steuber, Chief of Public Information for the 
Wisconsin State Highway Commission, and to 
Mr. Paul Hartwig, La Crosse County Highway) 
Commissioner, for furnishing much of the 
material and statistics for this article. 


The 

High Development 
of Local Roads 
in Wisconsin 


A dust-free county trunk in 
the heart of the dairyland. 
Dane County, Wisconsin. 











~— ULTURE is king in Wisconsin and the dairy cow is 
| queen in the south, central, and western parts of the 
| state. Milk must leave the farm every day in any weather, with 
trucks traveling an average of 72,000 vehicle miles a day just 
taking it from the farm to its initial processing plant. 

Wisconsin, too, is one of America’s best-liked vacation 
havens. The tourist country starts at Lake Geneva near the 
southern border, extends through the renowned Wisconsin 
Dells area and branches off to two large regions of lakes and 
pines in the northwest and northeast. Local roads bring thou- 
sands of vacationers yearly to these secluded spots. 

All over the state the little red schoolhouse is giving way 
to the consolidated school with its better facilities. Over 
5,500 school busses operate more than 160,000 miles every 
school day. Most of this mileage is traveled over town and 
county roads 

Wisconsin's highway history differs from that of other 
states in that it is the only one where the counties own 
the equipment and handle all the maintenance work for the 
State Trunk Highway System. This enables every one of the 
71 counties to have excellent equipment and operators for 
use on its county roads after state needs are met. It also 
provides a readily available range of equipment for rental 


on town roads. 


Since highway legislation was introduced some fifty years 
ago, local roads have received financial aid from the state. 
Presently 48 of state motor vehicle and motor fuel revenues 
are returned to local government. The combination of these 
factors has produced a system of local roads that ranks third 
in the nation in percentage of mileage surfaced. 

Wisconsin today has a 96,289-mile network of public roads 





A county trunk farm-service highway in late 
spring. Over a good base, the frost re- 
sistant asphalt surface has come through 
} the winter free of raveling or breakup. 











Crushed stone in place on Juneau County road 
before asphalt surfacing. Wisconsin has enormous, 


widespread sources of high-quality aggregates. 


and streets. It consists of 11,300 miles of state trunk high- 
ways, 19,200 miles of county trunk highways, 57,500 miles of 
town roads, 7,800 miles of city and village streets and 491 
miles classified as miscellaneous. 

Few trips start and end without travel over several of these 
systems. The farmer may leave his farm on a town road, 
swing into a county trunk, get onto a state trunk highway, 
turn off on a city street, and unload his produce at the 
private platform of a commission house. 

Forty years ago in Wisconsin there were only two kinds 
of thoroughfares for motor vehicles—the “town” roads in 
the country and the streets in the villages and cities” There 
were plenty of roads, almost as many miles as there are today, 
but the motorist had no quick and ready way to choose which 
of the many routes was the most direct, dependable, or practical 
for an unfamiliar trip. The state was busy improving sections 
of road and, like the motorist, often had difficulty selecting 
the most important. 


STATE AND COUNTY SYSTEMS 

In creating the State Trunk System in 1917, the legislature 
directed that all cities of 5,000 and over and all county seats 
be connected by main roads, that the roads so selected be 
marked with uniform signs, and that state road construction 
be confined to the system. Laid out and marked in 1918, 
the first State Trunk Highway System had 5,000 miles of 
roads. Today it is more than double its original mileage. 

The county trunk systems, developed seven years later, 
consist of former town roads that have become principal 
feeder arteries to the state trunks. The county trunk sys- 
tems are administered by the counties. Other rural routes 
remain as land service roads administered by the town boards. 

As a dairy and recreational state, Wisconsin started early 





Farm-service county trunk gets 
a new asphalt road-mix surface. 











Travel-plant-mix asphalt surface on Wal- 
ker road through rural La Crosse County. 


Texas Farm 


On FM 160, Liberty County, Texas, rice farmers eight 
years ago drove through this hubcap-deep mud. 
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Today a soil-asphalt base and surface treatment provide a mud- 
less, dustless road, built at low cost and economically maintained. 





























in the motor age to improve its local roads. The ‘‘get-us- 
out-of-the-mud” stage brought all-weather surfaces to the 
State Trunk Highway System in the middle twenties. Even 
then some town chairmen were proudly reporting, “Every 
farmer in my town, once he gets off his own driveway, 
has a road he can depend on in every kind of weather the 
year around.’ By the middle thirties the entire State Trunk 
Highway System was dustless, and many counties could say 
almost as much for the county trunks. Vacationers in the 
deer and muskie country, in writing home of their good 
times, often closed with, “ . . . and the asphalt doesn’t end 
when you leave the state trunk; it winds through the woods 
right to the cabin door.” 


Today Wisconsin has a proud record of surfaced mileage 
on all classes of roads In La Crosse County, for example, 
which has a remarkable history of planned highway im- 
provement that began as long ago as 1880, there are many 
miles of asphalt roads with enviable performance records. 
Though not quite up to the standards of roads of more re- 
cent construction, over 100 miles of surfaces placed more 
than thirty years ago—surfaces only nine feet wide and 
penetrated with asphalt—are still giving good service today 

According to U.S. Bureau of Public Roads figures for 1954, 
the state’s mileage of roads paved with flexible and rigid 
types totaled 29,405, with nearly 26,000 miles having as- 
phaltic surfaces. Close state and local government coopera- 
tion made possible the state's excellent network of all-weather 
roads. Asphalt helped achieve it rapidly and economically 


oad No. 160 


ARM-TO-MARKET Road No. 160 in Liberty County, 

Texas, serves an extensive rice farming area of the south- 
east part of the state. Rice is grown on the land on both sides 
of the road and flooding by water released from the fields is 
a common, periodic occurrence. 


On this soggy terrain in an area where roads have a habit 
of deteriorating rapidly, local engineers recommended and 
constructed for five miles of FM 160 a soil-asphalt base 
with asphalt surface treatment. Bearing out the engineers 
recommendation, the road's performance over the past several 
years in extremely adverse conditions has been excellent 

Built 16 feet wide, the soil-asphalt base consists of local 
sandy soil, 5” thick, stabilized with rapid-curing cutback 
asphalt, 3.24 gallons per square yard. This is treated with 
a 200-250 penetration asphalt cement which was applied at 
the rate of 0.29 gallon per square yard and covered with 
aggregate, 1 cubic yard to 14 square yards 

The total cost per mile for constructing this very service 
able pavement was less than $7,000. During the eight fiscal 
years of its operation, total base and surface maintenance 
expenditures have averaged only $50.59 per mile per year 
And the rice farmers who take FM 160 slosh through the 
mud no more. 
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tional 6,000 miles have untreated sand-clay or graded soil 
surfaces which carry only light traffic but which are receiving 






treatment as it becomes necessary 







Heavy-duty highways in the Palmetto State have experi- 
enced tremendous traffic increases in recent years, not only in 






the rapidly expanding industrial areas but also on the through 
North-South routes such as U. S. Routes 1, 17 and 301. All 
carry great volumes of heavy truck traffic. 

Because the terrain of South Carolina varies considerably 









from the low coastal area to the mountainous regions in 






the western part of the state, a great variety of construction 






conditions are to be found. Even though no frost action exists 






in this state, nor in others farther south, the fact remains that 






the maintenance of maximum support in a foundation is 






related directly to its optimum moisture content, which is 






governed by the height of a completed pavement surface above 






ground-water level. To control this moisture content and to 






insure adequate load support and smoothness of the completed 
pavement, it is common practice in South Carolina to build 







up an embankment upon w hich the pavement is placed. Often 
only a foot’s variation 1n elevation of the embankment above 







the water table may mean the difference between an entirely 









satisfactory pavement twelve months of the year and one 
which may be deformed at certain seasons when the water 
table is at maximum height. 

Highway officials have determined through research studies 








these variations in the water table level throughout the state 






Pavement structures are designed in accordance with these 






findings. Here is the construction procedure (see also cross 





section ) 






1. The roadbed is placed as an embankment and sub- 





grade soils are compacted in strict accordance with the 






principles of soil mechanics to obtain a uniform 95% 






density throughout the length of the project 






2. On the embankment is constructed a base course, 





composed usually of either crusher-run macadam 10” 






thick or a selected earth type, such as topsoil or sand-clay, 
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PRESENT CONTRACT 
2%” ASPHALTIC CONCRETE BINDER AND 
SURFACE COURSE (250 LBS. PER S. Y.) 


12” UNIFORM EARTH TYPE BASE COURSE WITH 
%” + HEAVY ASPHALT SURFACE TREATMENT 
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12” thick. To insure full edge stability the base is built 
6” wider than the surface. When placed, each layer of 
the base course is bladed, scarified, watered and rolled 
to obtain thorough consolidation and compaction to 
100% density. It is then given a final light blading to 
exact contour and swept lightly. 

3. To the base is applied a surface treatment consisting 
of a prime coat (.35 gal. per sq. yd.) and a seal coat 
(.4 gal. per sq. yd.) covered with crushed aggregate 30 
to 32 Ibs. per sq. yd. 

i. The road is opened to traffic for a period of several 
weeks, after which weak areas are repaired. Placement of 
heavy-duty asphalt pavement (binder, 150 lbs. per sq. 
yd., and surface, 100 Ibs. per sq. yd.) follows. 


In some areas, where neither stone nor selected earth is 
economically available, sand-asphalt is utilized in the base. 
The mixture contains approximately 4.5% asphalt cement and 
is placed in 3 layers to a compacted depth of 10”. A light 
prime coat is applied just prior to placement of the heavy- 
duty asphalt pavement. 

Both steelfaced and pneumatic rollers do the base com- 
paction. Use of the latter in this work has greatly improved 


FUTURE DEVELOPMENT (ADDED LANES) 
2%” ASPHALTIC CONCRETE BINDER AND 
SURFACE COURSE (250 LBS. PER S. Y.) 

12” UNIFORM EARTH TYPE BASE COURSE WITH 

%” + HEAVY ASPHALT SURFACE TREATMENT 





the uniformity of foundation construction as such rolling 
more nearly appreximates the kind of load distribution ex- 
perienced under traffic. 

Toughness, in addition to stability, is an essential pave- 
ment requirement, and particular attention has been given to 
it in current design. For the heavy-duty asphalt pavement the 
Marshall tests are used for control. The contractor submits 
his proposed job-mix formula to the laboratory but is allowed 
considerable discretion as to selection of aggregate to produce 
the desired mix. A 60-70 penetration asphalt is used in the 
binder mixture with 85-100 penetration in the surface course. 
This has seemed to be the most satisfactory grade of cement 
for the particular aggregates employed. 


PHALT PAVING ECONOMY 

Even in these days of higher costs, the economy of these 
designs is apparent, with foot-thick mineral aggregate founda- 
tions costing about $1.20 per sq. yd., sand-asphalt about $1.35, 
and the heavy-duty asphalt surface costing less than $1.00 per 
sq. yd., a total of $2.20 to $2.35 for finished heavy-duty pave- 
ments. With this economy it is little wonder that bituminous 
construction constitutes all present-day primary highway paving 
in the Palmetto State. South Carolinians consider themselves 
fortunate indeed to have such an excellent highway system at 
such moderate cost. 
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Retires 
from 
Asphalt 


Institute 


HERBERT SPENCER 





7 JULY 1, 1956, Herbert Spencer, one of the founders of The Asphalt Institute, 
retired from his post as Division Engineer of the institute's Atlantic-Gulf Di- 
vision. He will continue, during his retirement, to serve the Institute in a consulting 
capacity, completing a history of the asphalt industry including the 36-year-old Institute 
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eine. Following his graduation from Rensselaer Polytechnic Institute, the young 


Civil Engineer had a hand in the building of Manhattan's original subway, now 
identified as the Lexington Avenue - I.R.T. subway. From 1905 to 1908 he was em- 
ployed by what is now the New York State Department of Public Works on the con- 
struction of the original Barge Canal and as Resident Engineer with the newly created 
State Highway Department on road construction at Watertown, New York and on 
Long Island. 


During the years spent on the construction of roads on Long Island, Spencer 
watched with growing concern the destruction of the waterbound macadam roads by 
the then fast developing automobile traffic. California at that time had experimented 
with the use of heavy asphalt road oil and an inspection of what they were doing soon 
convinced Spencer that here was the solution to the problem in the east. The result was 
the introduction of asphalt road oils for dust elimination, soon adopted by all states. 
In 1908, many highway engineers were becoming interested in the development of a 
more substantial type than a waterbound macadam road, and experiments conducted 
in several eastern states convinced them that an asphalt binder penetrated into the 
macadam stone would provide a durable and economical highway. This soon became 
standard practice in many parts of the United States and resulted in the construction 
of what is now known as the Penetration Macadam type of pavement. 

The petroleum industry at this time became aware of the potential uses of asphalt 
for highway construction, and in 1908 Mr. Spencer became associated with the Standard 
Oil Company of New York as Development Engineer to assist in working out the 
various grades of asphalt required for the asphalt business and for the fast-growing 
automobile travel. In 1912 he was transferred to the Standard Oil Company of New 
Jersey and served as Consulting Engineer for this organization for many years, de- 
veloping both specifications for the asphalt itself, and particularly its uses in highway 
construction. This was interrupted during the years of World War I when Spencer 
served as Captain and Commanding Officer of Company “H,” 23rd U.S. Army En- 
gineers, the road building unit of the American Expeditionary Forces, on the construc- 
tion of roads in the advanced sector of France. 

In 1919 the original Asphalt Association, which ten years later became The 
Asphalt Institute, was founded. Serving as Director of the infant organization, Mr. 
Spencer materially assisted in the formulation of the policies that have helped build 
the Institute to world-wide prominence. In 1941 he severed his connection with 
the asphalt-producing industry to become the Institute’s first full-time President. 
He later served as its Secretary for many years and then as Division Engineer of the 
Atlantic-Gulf Division with headquarters in New York City. 

Having been intimately associated with the growth of the asphalt business since 
its early days, no man is better equipped than Herbert Spencer to compile an authorita- 
tive history of the asphalt iadustry. His work is bound to become an invaluable source 
book and a welcome addition to American progress. Its completion will mark still an- 
other outstanding milestone in the brilliant career of a man who, more than any other, 
merits the title “Mr. Asphalt Institute.” 

In recognition of Mr. Spencer's devoted service to the industry, the Herbert 
Spencer Fellowship, sponsored by the Esso Standard Oil Company, has been established 
for the school year 1956-1957 at Cornell University, enabling a graduate civil engineer 


___ to take special research courses in asphalt and its uses. 
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® DIVISION I—ATLANTIC-GULF 


NEW YORK 20, N. Y.—1270 Avenue of the Americas 
New York City, Long Island and New Jersey 
BOSTON 16, MASSACHUSETTS—419 Boylston Street 

Connecticut, Maine, Massachusetts, New Hamp- 
shire, Rhode Island, Vermont 
ALBANY 3, NEW YORK—1078 Madison Avenue 
New York State (except New York City and 
Long Island) 
HARRISBURG, PENNSYLVANIA—800 North Second 
Street 
Delaware, Pennsylvania 
RICHMOND 19, VIRGINIA—Trovelers Building 
District of Columbia, Maryland, North Carolina, 
Virginia 
ATLANTA 9, GEORGIA—831 Peachtree Street N.E. 
Florida, Georgia, South Carolina 
MONTGOMERY 4, ALABAMA—81 Commerce Street 
Alabama, Tennessee 
NEW ORLEANS 16, LOUISIANA—1531 Henry Clay 
Avenue 
Louisiana, Mississippi 


MEMBERS OF THE ASPHALT 


ALLIED MATERIALS CORP. 
Oklahoma City, Oklahoma 

AMERICAN BITUMULS & ASPHALT COMPANY 
San Francisco, California 

AMERICAN LIBERTY OIL COMPANY 
Dallas, Texas 

AMERICAN OIL COMPANY 
New York, N. Y. 

ANDERSON-PRICHARD OIL CORP. 
Oklahoma City, Oklahoma 

ASHLAND OIL & REFINING CO. 
Ashland, Kentucky 

BERRY ASPHALT COMPANY OF ARKANSAS 
Magnolia, Arkansas 

BERRY REFINING COMPANY 
Chicago, Illinois 

BRITISH AMERICAN OIL CO. LTD 
Toronto, Ontario, Canada 

BRITISH PETROLEUM COMPANY LTD 
London, England 

BYERLYTE CORPORATION 
Cleveland, Ohio 

THE CARTER OIL COMPANY 
Billings, Montana 

CITIES SERVICE OIL COMPANY (PA.) 
New York, N. Y. 
COL-TEX REFINING COMPANY 
Oklahoma City, Oklahoma 
COSDEN PETROLEUM CORPORATION 
Big Spring, Texas 

DERBY REFINING COMPANY 
Wichita, Kansas 

DIAMOND ASPHALT COMPANY 
Chinook, Montana 

D-X SUNRAY OIL COMPANY 
Tulsa, Oklahoma 


THE ASPHALT 









EXECUTIVE OFFICES AND LABORATORIES 
Asphalt Institute Building 
University of Maryland 


College Park, Maryland 


INSTITUTE ENGINEERING OFFICES 


® DIVISION II—OHIO VALLEY-GREAT LAKES 


COLUMBUS 15, OHIO—Neil House 
Indiana, Kentucky, Michigan, Ohio, West 
Virginia 

INDIANAPOLIS 20, INDIANA—5440 Central Avenue 
Indiana, Southern Michigan, Northern Kentucky 


® DIVISION IIl—MIDWEST 


ST. PAUL 4W, MINNESOTA—1951 University Avenue 
lowa, Minnesota, North Dakota, South Dakota 


CHICAGO 3, ILLINOIS—11 South LaSalle Street 
Illinois, Wisconsin 


KANSAS CITY 5, MISSOURI—15 West 10th Street 
Arkansas, Kansas, Missouri, Eastern Nebraska 


EMPORIA, KANSAS—1128 West Street 
Central Kansas 


DENVER 4, COLORADO—1250 Stout Street 
Colorado, Idaho, Montana, Western Nebraska, 
Utah, Wyoming 


EMPIRE PETROLEUM COMPANY 
Denver, Colorado 
Sheboygan, Wisconsin 

EMPIRE STATE OIL COMPANY 
Thermopolis, Wyoming 

ENVOY PETROLEUM COMPANY 
Long Beach, California 

ESSO STANDARD OIL COMPANY 
New York, N. Y. 

FARMERS UNION CENTRAL EXCHANGE 
Billings, Montana 

ALEX G. FINNEY, JR. 

Houston, Texas 

HUNT OIL COMPANY 
Dallas, Texas 

HUSKY OIL COMPANY 
Cody, Wyoming 

HUSKY OIL & REFINING LTD. 
Calgary, Alberta, Canada 

IMPERIAL OIL LTD. 

Toronto, Ontario, Canada 

KERR-McGEE OIL INDUSTRIES, INC 

Refining Division 
Oklahoma City, Oklahoma 

LEONARD REFINERIES, INC 
Alma, Michigan 

LION OIL COMPANY 

A Division of Monsanto Chemical Company 
El Dorado, Arkansas 

MACMILLAN PETROLEUM CORP. 
El Dorado, Arkansas 
los Angeles, California 

MALCO ASPHALT & REFINING CO 
Roswell, New Mexico 

MONARCH REFINERIES, INC. 
Oklahoma City, Oklahoma 

A.B. NYNAS-PETROLEUM 
Nynashamn, Sweden 


INSTITUTE 


INSTITUTE 


@ DIVISION IV—SOUTHWEST 


DALLAS 6, TEXAS—Meadows Building 
New Mexico, Oklahoma, Texas 
AUSTIN 15, TEXAS—tittlefield Building 

Texas 


OKLAHOMA CITY 2, OKLAHOMA—Republic Building 
Oklahoma 


@ DIVISION V—PACIFIC COAST 


SAN FRANCISCO 4, CALIFORNIA—Russ Building 
Arizona, California, Nevada, Oregon, Wash- 
ington 


= ANGELES 17, CALIFORNIA—1709 West Eighth 
treet 
Arizona, Southern California 


SEATTLE 1, WASHINGTON — White-Henry-Stuart 
Building 
Oregon, Washington 


SACRAMENTO 14, CALIFORNIA—Forum Buildirig 
Central California, Northern California, Nevada 


THE OHIO OIL COMPANY 
Findlay, Ohio 
PAN-AM SOUTHERN CORPORATION 
New Orleans, Louisiana 
PHILLIPS PETROLEUM COMPANY 
Bartlesville, Oklahoma 
RAFFINERIE BELGE DE PETROLES, S.A. 
Antwerp, Belgium 
RICHFIELD OIL CORPORATION 
Los Angeles, California 
ROYALITE OIL COMPANY, LIMITED 
Calgary, Alberta, Canada 
SHELL OIL COMPANY 
New York, N. Y. 
San Francisco, California 
SHELL PETROLEUM COMPANY, LTD. 
London, England 
SINCLAIR REFINING COMPANY 
New York, N. Y. 
SOCONY MOBIL OIL CO., INC. 
New York, N. Y. 
THE SOUTHLAND COMPANY 
Yazoo City, Mississippi 
STANDARD OIL COMPANY 
OF BRITISH COLUMBIA, LTD. 
Vancouver, B. C., Canada 
THE STANDARD OIL COMPANY 
(An Ohio Corporation) 
Cleveland, Ohio 
SUN OIL COMPANY 
Philadelphia, Pennsylvania 
THE TEXAS COMPANY 
New York, N. Y. 
UNION OIL COMPANY OF CALIFORNIA 
los Angeles, California 
WITCO CHEMICAL COMPANY 
Pioneer Products Division 


New York, N. Y. 





Printed in the U.S.A. 
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